the reconstructed source distribution in 3D to the few-millimeter range. The gamma-PET technique is different, it will intersect the Compton cone with the LOR from the same β + annihilation/gamma coincidence event, thus allowing to reconstruct the source position in 3D from single events.
In order to test the feasibility of this technique, Monte-Carlo simulations and image reconstruction has been performed using the 'Medium Energy GammaRay Astronomy' library MEGAlib [7] . MEGAlib is a software framework designed to simulate and analyze data from Compton cameras. For the requirements of the gamma-PET technique we modified MEGAlib to realize an event reconstruction from the intersection of the Compton cone with the LOR. The simulated geometry consists of four Compton camera modules in a quadratic arrangement surrounding an H 2 O sphere of 6 cm diameter in a distance of 3.5 cm from the sphere center. Two of them serve for detecting the annihilation photons defining the LOR, the others allow for detecting the third photon, enabling to reconstruct the Compton cone. Inside the sphere two 22 Na point-like, non-medical test sources were placed at a distance of 0.4 mm. Each camera module consists of a LaBr 3 scintillator crystal (50x50x30 mm 3 ) read out by a 2D-segmented photomultiplier with 64 pixels (6x6 mm 2 each) and a doublesided silicon strip detector with 128 strips on each side, an active area of 50x50 mm 2 and an optimized thickness of 2 mm. Figure 1 shows the source distribution after 60 iterations of the reconstruction algorithm.
The two 22 Na sources can clearly be resolved. The spatial resolution amounts to 0.2 mm (FWHM) in each direction, surpassing the performance of conventional PET by about an order of magnitude. The simulated detector geometry exhibits a coincidence detection efficiency of 1.92e-7 per 22 Na decay. In 25 % of these events the intersection between the LOR and the Compton cone could be identified. Starting with only 0.7 MBq of source activity (ca. 200-500 times less compared to conventional PET), about 20 intersections (sufficient for source reconstruction) can be identified after an exposure time of 450 s. 
